Kelantan Forest Areas (KFA) are known as the major of portion of Taman Negara National Park, ٦
Introduction ٢
Bird diversity has become a topic of increasing scientific and popular interest during the recent ٣ decade (Yarwood et al., 2014) . This growing interest is a result of increased scientific ٤ information (Adams, 2014) , public recognition of and concern about the problem of species loss ٥ (Kim et al., 2014) and an overall shift in societal values regarding the way in which natural ٦ resources, ecosystems, landscapes and species are viewed (Kessler, 1992) . ٧
Sustainable forest management is a balance between the forest services, health and diversity ٨ (Sayer et al., 2007) . Bird species represent a living library of options for assessing the effect of ٩ forest logging (Wong, 2006) . Also, they are highly sensitive to many changes due to certain ١٠ ecological process display wide range of sensitive to habitat modification and disturbance of ١١ natural process (Ghasemi et al., 2012) . They are especially useful in showing change in the over ١٢ all condition of forest ecosystem (Kampichler et al., 2014) , which is expensive to measure ١٣ directly (Kumar & Kumar, 2008) . Thus, regarding to high deforestation rates in Southeast Asia ١٤ (Grogan et al., 2015) , bird species are good bio-indicator in the light of growing pressure on ١٥ forest resouces due to logging, deforestation and ecxessive exploitation (Sodhi et al., 2005) ١٦ However, the KFA has world-class wilderness and aesthetic value, and has been identified as an ١٧
Environmentally Sensitive Area (ESA) Rank 1 under Malaysia's National Physical Plan (NPP), ١٨ due to a lack of baseline data (Zain et al., 2013) , it is difficult to the assessment, development and ١٩ management of Kelantan forest area as important habitats for certain wildlife species (Jusoff & ٢٠ Majid, 1995) . ٢١ The study emphasize on the bird communities of Kelantan tropical rain forest in which ٢٢ determining a new guide for conservation initiatives of this ecosystem. Particularly, the following ٢٣ Lowland evergreen rain forest, LMRF= Lower montain rain forest, UMRF= Upper montain rain forest.
٣
Discussion ٤
As mentioned in the literature review, Malaysia is blessed with diverse rainforests such as hill ٥ dipterocarp, lowland dipterocarp, upper hill dipterocarp, oak-laurel, montane ericaceous, ٦ peatswamp and mangrove forest (WWF, 2015) . Furthermore, it is well known that tropical rainforests, play a vital role in maintaining many species of wildlife due to their habitat diversity ١ (Thinh et al., 2012) . Unfortunetly, Malaysia currently has one of the highest rates of deforestation ٢ (Butler, 2013) and over the past few decades, Peninsula Malaysia forests have been severely ٣ impacted by deforestation and the cultivation of exotic crops and urban sprawl (Jusoff & Majid, ٤ 1995; Soh et al., 2006) . ٥
Deforestation may cause habitat loss and degradation (Shaw et al., 2013) that ultimately affects ٦ the forest-dependent wildlife species community, richness and diversity (Muhamad et al., 2013) . ٧
According to Thiollay (1992) , an overall 27-33% decrease of species richness, frequency, and ٨ abundance will be occurred after logging, with a less marked decline of diversity and evenness ٩ indices (Grandpré et al., 1993) . Moreover, Chew (2009) suggested that logging could affect the ١٠ forest microclimate by exposing the mid-canopy of the forest and thus increase the temperature ١١ and decrease the humidity of the sites. The process of evaporation also increases and water ١٢ vapour levels are usually higher when the forest is destroyed (Li et al., 2007) . ١٣ Bird species are highly sensitive to many changes due to certain ecological processes and display ١٤ a wide range of sensitivities to habitat modification and disturbances of the natural process ١٥ (Chapman et al., 2010) . One of the important impacts of primary forest destruction on bird ١٦ population is a decrease in bird community (Nordin & Zakaria, 1997) . Johns (1988) has reported ١٧ decrease of hornbill's population in logged forest. This was probably due to the decrease in their ١٨ preferred big trees that supply them with food and nesting sites. Study by Zamri and Mohamed ١٩ (2002) at Ulu Muda Forest Reserve (which the forest environments are almost similar in most of ٢٠ forest reserve in Kelantan) found that a total of 75 species of understorey birds were recorded ٢١ before logging and only 61 species were recorded immediately after logging (about three ٢٢ months). Silang (2001) recorded about 66 species of birds in primary forest, compared to only 55 ٢٣ species in 10-year-old logged forest in Sungai Lalang Forest Reserve. This revealed that primary ٢٤ forest recorded higher species composition than logged forest. ٢٥ According to Bell (1982) , birds in tropical forests are able to choose suitable environmental ١ conditions by moving between many vertical strata of the forest. However, certain groups of ٢ birds are able to tolerate their habitat disturbances such as those caused by logging activities. For ٣ example, bulbul and spiderhunter species are able to tolerate changes in microclimatic conditions ٤ (Nordin & Zakaria, 1997) . The bulbuls, noted as generalist species, are capable of exploiting both ٥ insects and fruits. Species such as those from the babblers group are intolerant to the changes in ٦ microclimate due to logging operations (Hussin, 1994; Johns, 1988) . Short-toed Coucal, Wallace's Hawk Eagle, Straw-headed bulbul, that these birds are considered ١٦ rare and vulnerable in Kelantan and globally vulnerable to extinction due to poaching and habitat ١٧ destruction. They are listed on CITES II and listed as vulnerable by the IUCN (Table 2) . ١٨ A strong relationship between forest logging and bird community composition has been reported ٢ recently in the literature (Burivalova et al., 2015; Muhamad et al., 2013; Shaw et al., 2013) . Only ٣ few studies have been conducted to investigate the effects of forest logging on avian species in ٤ hill dipterocarp tropical rainforests not only in Kelantan, but also in Malaysia, and detailed ٥ information is still lacking. (Bing et al., 2015; Nor Hashim & Ramli, 2013; Peh et al., 2011) . ٦
Refer to the impacts of forest destruction on bird population and decrease in species richness and ٧ diversity, logging practices in KFA should be revised and designed to minimize effects on ٨ wildlife population and their natural habitat, as well as avifuna. This could be done through a ٩
proper revised on logging practices (where applicable) with the end results may benefits to ١٠ wildlife habitat as well as logging practices. In addition, it is necessary to monitor species or ١١ community trends, particularly understorey species that have been suggested to be affected ١٢ mostly when the forest structure is altered. Moreover, the most urgent need for further research ١٣ on avian and other order population in logging area is in-depth studies of the microhabitat ١٤ requirement for each of wildlife species especially those that appear to be most adversely affected ١٥ by logging. Finally, in any logging practices logging concessionaires must set aside patches of ١٦ forest unlogged. ١٧
At the end of conclusion, the main objective of this study, was establishing a baseline data abut ١٨ avifuna in forest areas of Kelantan for the assessment of habitat. This study consists of rapid ١٩ assessment of logging and other environmental effects on the wildlife species and evaluates the ٢٠ need for restoration efforts at different localities of the forest to understand the success of ٢١ restoration actions. From these assessment activities, findings can be used (1) regional programs to evaluate wildlife restoration potential, actions, and success, and (2) to ١ predict the impacts of forest harvesting on wildlife species and habitats. ٢
